A polyfactorial field trial with alfalfa (Medicago sativa L.) cv. Palava, Jarka and Vlasta was established in Červený Újezd (altitude 405 m a.s.l., average year precipitation 493 mm per year, average year temperature 7.6°C, clay loam orthic luvisol) in the spring with a companion crop (spring wheat) in rows of a space of 125 mm, sowing rate 16 kg/ha of germinable seeds in the year 1998. The stands were cut 3 times per year, the control variant was left without a treatment, the rest were cultivated with a spike or a vibration harrow before the beginning of the vegetation season and after the first cut. The numbers of plants and stems per m The alfalfa is, besides the red clover, the most important legume cultivated on arable land in the Czech Republic. Its importance does not reside only in the production of forage with a good quality for high-production animals, but also in its function in the crops rotation. In the last several years, the average alfalfa yields decreased in the Czech Republic because of many reasons from 10 to 7.1-8 t/ha. With such yields, or lower ones, the forecrop value of the legume decreases more rapidly and it has its consequences in the economy of all the crops rotation.
The alfalfa is, besides the red clover, the most important legume cultivated on arable land in the Czech Republic. Its importance does not reside only in the production of forage with a good quality for high-production animals, but also in its function in the crops rotation. In the last several years, the average alfalfa yields decreased in the Czech Republic because of many reasons from 10 to 7.1-8 t/ha. With such yields, or lower ones, the forecrop value of the legume decreases more rapidly and it has its consequences in the economy of all the crops rotation.
The need of an effective soil surface cultivation of alfalfa fields for improving the conditions for overgrowing from underground buds was proved in various experiments, especially in older stands where the soil is more compact (Šantrůček 1989) . A better cultivation effect of the vibration harrow in comparison with the spike harrow was described by Šantrůček et al. (2001) . Their results show that harrowing does not result in significantly higher dry mass yields or plants density. Neither the amount of plants per m 2 was significantly influenced by cultivation during 3 years. The reason for the unsatisfactory results with alfalfa stands harrowing can be, besides the soil compaction, also damage to the plants that occurs under any crossing of the stands during the harvest or a treatment, including the cultivation with all types of harrows. It causes a higher consumption of reserve substances and a higher infestation with root and head diseases (Rechel et al. 1991a, b, Šantrůček and Svobodová 1992) . Because of the risk of infestation with diseases, the cultivars with a higher tolerance are bred. The Czech cultivars Jarka and Vlasta (registered 1995) are two of them. It is possible to expect that their reaction on the stands cultivation can be different from that of the older cultivars and their tolerance to diseases will result in a slowlier decrease of the plants number and a better sprouting. Reaching high forage yields of alfalfa is a prerequisit for the economical effectiveness of its growing. Only dense and complete alfalfa stands can as well fulfil their ecological functions consisting of the soil quality improvement.
The aim of this study was to find whether harrowing can increase the yields of the recent alfalfa cultivars, and how it affects the stand density and persistency.
MATERIAL AND METHODS
A polyfactorial field experiment with three Czech cultivars of alfalfa (Medicago sativa L.) with different resistance against root and head diseases (Palava, Jarka, Vlasta) was conducted in Červený Újezd (405 m a.s.l., average precipitation 493 mm per year, average year temperature 7.6°C, clay loam orthic luvisol) in the years 1999-2001. The alfalfa was sown in the spring with a companion crop (spring wheat) in rows of a space of 125 mm, sowing rate 16 kg/ha of germinable seeds. The trial had four replications and the cut was three times per year.
A part of the field was left without harrowing as a control, the rest of the area was cultivated with a spike or a vibration harrow to the depth of 70 mm before the beginning of the vegetation season and after the first cut, or by a vibration harrow only at the beginning of vegetation. 
RESULTS AND DISCUSSION
One of the yield-creating elements, but along with it also a precondition of persistency of alfalfa swards that can be used also for non-production purposes ) -so called green fallow for three to six years, is a number of plants per m 2 . Harrowing of alfalfa stands from the second year of vegetation has been always a commonly used treatment of alfalfa in the Czech Republic with the aim of a better regrowing from the overground buds. But this treatment, besides an arguable soil surface aeration, damages the heads of the plants and causes their earlier dying out (Šantrůček 1989) .
In this experiment, one and two cultivations with the vibration harrow per year resulted in a significantly lower number of plants (Table 2a , b) on average by 9.1 and 14.1% in comparison with the control variant. The influence was most marked in the fourth year of vegetation (by 29%). The influence of double vibration harrowing was significant from the second year of vegetation. The number of plants on the plots cultivated by the spike harrow was lower in comparison with the control variant from the fourth year (by 23%). The interaction between the cultivar used and the way of treatment was not found. The factor of the vegetation year had the highest influence on the number of plants. The dependency of the plant number on the time with the individual cultivars and ways of cultivation is expressed by exponential curves (Table 1 ). The course of the curves shows that the decrease of the plant number on the cultivated plots is quicker with all cultivars (Figure 1) . The relationship is moderately or relatively strong, 72-90% of the variability is explained by the time factor, the probability of the relations presented is 95-99%.
The overground mass production is a criterion of alfalfa plants vitality. In the past, a higher stem creation was given as the aim of the alfalfa fields cultivation. Their number is one of the yield creating elements. But in this experiment, the number of stems per m 2 was not significantly higher on the cultivated plots with particular cultivars during the three years of vegetation. On the contrary, the total stem number in the second and third years (Table 3a, b) was significantly decreased by double cultivation with the vibration harrow, with Palava cultivar by 17.9%, with Jarka by 11.4%, and with Vlasta by 10.6%, respectively: the cultivation with the spike harrow had the weakest influence on the number of stems. Vlasta cultivar was characterised by a significantly higher number of stems (by 6.8%) than Palava. A significantly lower number of stems per m 2 was found in the fourth year of vegetation in all modifications of the treatment.
An increase of dry mass yield (Table 4a , b) by cultivation manifested itself more considerably in the second and third cuts. The total dry mass yield of Palava in three years was not significantly influenced by cultivation (lower in comparison with the non-treated control maximally by 5.1%). The total yield of the recent cultivar Jarka was significantly higher on one cultivation with the vibration harrow by 10%, and on double cultivation with the spike harrow by 11%. This cultivar was more yielding on average by 6% than Palava or Vlasta. By analysis of the factor interactions, it was found that the newer cul- Vibration harrow 1 -cultivated with vibration harrow in spring; vibration harrow 2 -cultivated with vibration harrow in spring and after the first cut; spike harrow 2 -cultivated with spike harrow in spring and after the firts cut; control -without cultivation tivars (Vlasta and Jarka) produced more overground mass in the first year (by 7-13%) and in the first cuts (by 5-10%) than Palava. The highest average yields (by 6% more in comparison with the control - Table 4a , b) were reached on the plots cultivated two times per year with the spike harrow. It was found, by regression analysis of the dates of the fourth vegetation year, that the dry mass yield depends only very little on the number of stems. A statistically significant moderate relationship (R = 0.56) was found only in the second cut in the fourth year of vegetation (R 2 = 30.8%). The stands were not infested with weeds but this can be expected later if the thin stands are used for more years.
The results proved the conclusions of our previous experiments. It is possible in some cases to reach a higher number of stems per plant by harrowing or by other depends also on the number of plants. The weight of one stem manifests itself in the dry mass yield.
In this experiment, the increase of the yield by cultivation represented 2-4 t alfalfa hay per hectare in three years with 3-6 cultivations altogether with only one of the cultivars used. It was proved that the reaction on the cultivation of different alfalfa varieties, especially bred for a higher tolerance to diseases, can vary. The influence of the root and head diseases on the yields and plants persistency under different stand managements is not so clear and the results will be published in our next works. It is necessary to know the properties of the varieties for the decision on the best stand management, and to consider the economical efficiency of the treatments in relation to the actual prices and yields required.
